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(57) [S»] 

a >f- >^ C»«it/ * J&jfcOfe -a y-r > 2* * .■; A 

(a) ^Mf^7o-^©», (b) 

mt^tD^m^nsmomfSi y ic«t ots» e>n-5fe®£ 

TTW^UUli. «/J\fl:3ft*. feHIMHttt, A2>iii& 



0.025 
0.02 
0.015 - 



t 

§ 0.07 



a 005 - 
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jt^afe'.tr/HAS©^^^ •Mw&siaBiRSti;. Am 

IC, 3-P«ty#</«El>7l?X-T : -f yD-7$t*, (a) 
4Mf-ryn-7©?D, (b) »i^©feiS^tll 
tg<73S/«tUICj;oTS«)en-5fe3a^TT-C?^lJ|!cli. ft 
'MtSft. 20 

4$(£i <h f -5 feiSJI -> X t- A . 
[1**5 2] &S§Slc<fc-pTiSffl£*l-5fe*iIE^ hU 

cDP B ^©fe*&a«t (b) fen^w^icteit-sw-^^-rxo 
ii&tmiii-zmmn i iskcd^x^Ao 

[ff#JS3] (a) Wi>MtZinlZ±*liT<<Zfn--7 30 
©flh (b) m'Mt£ftfcWiift<Dmyt&8im\zJ: 

«^TftA^14fe$BH^$ti#$n-5gmicJ;^T?SU 
*>*i% c t&mff zmmm 1 IEW^)->X^A. 

[5SW©i¥tBfc8tf!8] ;' sv . • ; ; ? 

[0 0 0 1] ' ' 

-?3L>*<D'm=i L mm2izfi&m<Dftmizmu> .turn* 
mzit. immzten?itoisiVfc%itfi)ti.ffimmwizj:o 

IC 11^-5. 
[0 0 0 2] 

A#il£, ->-> Ot) (D}i!IlCfcOTffloe>ftTO 
-5. S^ftCtt. SO^SiJiicDgiJJKDfflKlvXxA^ 

mmof&m. en*., •fnSt^^iSii^'f^Av'T.xA. s 

^6*J->X^rA. fc«fctfS5->;*xACD$fl*-£:b1* 
W->X^Ad^@i^<DiHiSO>£:«)IC«lin7tJf^li, ^-n 
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li. r^JUA • )\>yt>\ icfm^yttolcfjton. 
£nfc££lc. &£a>fc^txt>A<:7^;UAicft*7)^t>ii 

So fljittf, #B«S ! lF4 . 935, 816 (Metho 
d And Apparatus For Video 
Image Film Simulation) IkTf 
#84$!* 5, 475, 425 (App a r a t u s A 
nd Method For Creating Vi 
deo Outputs ThatEmulate T 
he Look Of Motion Picture 

Film) <d&o\z. '&ifcim\ztetfz>m-Dfr<Dm\z 

[0 0 0 3] fcmtftU? -f JUAvX^AIi, ii^iat+^ 

TM£blVU-v^<hLTjMl4:taTU/t. -^flftttlCli; 7 
-c;i/AvX^AiCcfct>T}i?I$tifcil^{i, r^-ijv^ 
;U • ->->J 3>h7^ h&O^JfeiliS^mfcoXM 
C(D^-Utli. feii^te<D-lz>> hlCfcoT-SSfC 

i is, cco.*.^, mw£ftffi.<Dfctbiz/i : 7>x2ntc@i 

^10. 1 2&l*1 4\Z2t*ifc. JS&tfW©? -< ./UAJS 
S^L/TteU, filJSSI 6. 1 8S^2 0|4, AfflOlM. 

[0 0 0 4] 
[*1 ] 

*(4?(4*(*). 

(D-fe-y HCfcJf S 1 9 3 1 C I E (Co mm is i o n 
I n 't e Kn a t i o n a l e' D e> L '-' £ c l a 
i rage) y ^^^tqcl/'t'ttfe.' iito 

t> Ats©ts^->xxA t wii'flatt*^* toitir** 

APe^lgv'^A (H VS) S^eiKM^-7-<>'l'A-> 
7.^A<DP B ^OfflS©M^^»Sei$pT#g<!:^-Sfc«) 

-5. 

[0005] =t>u. St® (^t?) *^ prajtwifiSM* 

AT-aL-fct^O^teR e f (A) ICftofc?t£KfrJ U 
/ti^lC. C(0«^I4. Ref OA) U-«fc^T^X:£>*l 

4$SOiiS->X^AlCcfcoTi«Jl$tX^?t<D*^S«)-5 
fcfelc. lUT<Dii»06*lg^^lttB^$n^lttll4^:e»/«E 

• I (A) : J^^BBb-rfctolC^ffl^n^TtiSOX^ 



( 3 ) 



•SRc (A) : ffimgiWlztftWJ:*'^ HUJfc^fl 
ifiSv^AICfc^Tc.li. rft^-f 

©if^li. ctt3O<0«.-* (r) . m (g) XliW 

(b) ©**Tfc*£«»sn«-. 
•5. • 

[0 0 0 6) 
[1*1 ] 

* = *; - jSR r {A)- I{X)- Rcf{X)dX 



X- visible ■ 



G = k. 



B-- 



|5^(A)/(A)Ref(A)rfA 



i£la 
5fe lb 
5£lc 



r = 



*+'<?■+ a 



£3fl#li. r. eXtf b£fegj©I<hUTn¥,*. 5t2 
a. 2 b&tf 2 c^e>felT^e>^T*S. 

[0 0 0 9] 

[2*3] 

r + g + b = \ 553 



10 



20 



SCI a; 1, b... Strive ICtel>^ ^ak, . .k. . k 

It, $5H 3 8. 0 n m< A><7 2 0 n ml?«fc,^X-^X.t>tl 
S-R, . S R. . S R„ &&+.t>^*y^>ifm 

[O OP 7] 



, X , Y&tfZICfc oTi 5 n-5 . S R, , S 

R , . .. ^R^.^^kA^^A^^ iMI?J56«il.y 30 

t>. MR. G-»]y^»/^^I«k!^Ri4S4>«lli*> 
[0.0.0,8] v .. . > 

[Si. 2] 

40 
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[0 0 10] «ISgiJ/j:¥K->^-rA(DfeiElt1tB, *<Di/ 
*7\A#H V S (C<tf<?D< 6l\«jfiUTiB£-r SAMCfto 

*7-/tyfty MCjkfrrasp^C I E (C omm i s 
ion Intr nation ale De L'Ec 
lai rage) 1976 (L* a* b* ) feffiil ( 
[0 0 1 1 ] 
[*f3] 

te> ^H^'ffSB 5 , 5 8 2,9 6 1 *M>7'Oy ? -f 

#KR£*l£lv; COO-fey KOx^ h*5-f*. 1 0 n m 
ittiPTMSBStlfcHttO^^^ h;i^Htf> 1 9 0I> h 

£>o ) 

[0 0 1 2] 
MM] 

[0 0 13] 
[fit 4] 



AEab =— 



554 



iV 

[0 0 14] 
[^5] 



IS. S/^^^lCWr-S 1976CIE (L* a* b '. ) 
-^fH (C I ELAB3R3) ^«<!:¥Sg^lC«toTM 

?s$n7tisaim-^©^ic«;5-rs i 9 7 6 c i e (l 

* a' b* ) -SF B 1Jli«<i:<DF B ^Tit^^t^Tl^•5. 
[0 0 15] 
[&5] 



( 4 ) 



AE'^ = Vfe^- ~ V hvs$ + few " a '«*jY + fe*> " 
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5^5 



T P Sli r^$tlfc¥R->7.7-Aj T'$)U. HVSI4 
rAP^fy^rAJ 5£5T-fflOt>*l-5> ( L* 

a' b* ) Jl»liiUT<7?iP<lt*Sn§«, 
[00 1 6] 
[86] • 



= 500 



^6a 



10 



[0 0 1 7] 
[3*7] 



-.16-^-16 



5£7a 
5fc7b 
5fc7c 



20 



= W3»«Stf«aj«X, , Y, , Z, , G, , B, US 
1a, 5C1 b, 5*1 c (CftoTitW^tl^o Sfc, fflX 
, . Y, , Z, (2, fetfjEV HJ ^^^COJ^HlC^oX 

fc&e>#<TfccfcUo iix n , y„ % z n ut. ffiffla'n 

[0018] 30 
[*f6] 

AEot> 

[0 0 19] fe^IElS'ttcDF.gSia, G i o r g i a n 
n i e t a I . <DXmft&t& 5, 5 8 2. 9 6 1f 

(Photograph icE I erriets Whic 
hAchieve Coloietricaly Ac 
curate Recordin) St/SfcHftttSS 5 . 40 
6 0 9, 9 7 8^ (Method For Produ 
cing An Electronic image 
From A hographic E I e m e t ) T 
Iti^nTl^. cn&ors'FT, Giorgiann 

i e t a I. 14. itl 75Hit7 \zmZ*\tzmW<D2>- 

;UO»*Sto-5-''«5^-^lCS-^< 1 9 3 1 C I EfeiS 



£<h(7)P^<2fegIEmi*<0*$n£!§MUTO*„ G i o r 
gian ni e t a I . 14. ft\zn?Z> AfflOD'SBt- 

>yi4^agM£:frUTa>tf^-*'vfEig£n£. a 
ic, v h U y ^^d^sE/«E«>B3i^fe^IEJi14WSgl^t) 

# e> em * ssg Ksoqtt 5 **:*. £ sua u fe 

S5, 6 0 9, 9 7 8^lC*$*rCO-5->X^Aiy±(;2- 
[ 0 0 2 01 '&&&Wi<Dnn^^AJkrt-t&toUffiW 

giw. iz mm-f * ffs 2 ©sops 14. c n e. w -> x ^ a \z&-> 
I*. 2^(DSU{i<D«jii>^.^A, fip-s, UssMfciSSiei: 

(HD Video Rec. 7 0 9) Oift*Sfll 
0 2 AI4. 1 9 3 1 C I EfeJl^^lC.to 

#>m. IZW t Stf WfcUtttilt 2' 2 ; 2 -4 fetf 2' UT 

8 2, 9 6 1 §©7^>f^ >yi>XAT*S4aTO-S 1 

9 O/X^y^© 1 -Z)|C*JiEB-r-5i -^¥11*12 -8 Ktf 3 014- 

+ 0 . 5 fflt&tf- 0 . "5 ffl£^U"^;i/Tfc"U < J 
7WiitS 3 ; 2 iRl^3-4:t4^V+ 1 V^ff lhvKtX- iy : 6 : 
#!iE8t3*V^^^»*. TOteta,' ■ PI Ctfttttttft«JI# 
L/ctXDT&U. 1 9 3 1 C I Efe5S^#ElCj:oTIf 

tt!£gft$$3 6. 3 8&Z/4 0£^LTO-5. dSTjCDtl 
SdBfiiR. GSKBi. Sl.a, 1 bRZf^ c Ic 

%%kii^TmRZ*\fc.-5>>#*T>m5i3 2 0 Og^ffl 
l^T. AAtflinS^. 5t8a, 8b^I/8clC^ 
•pT^^it^SnTtv^,,, 
[0 0 2 1 ] 



( 5 ) 



Error R = 



Error £ = 



log„(2) 
1 

i 



log 10 (2) 



"Of) 



5£8a 



MUM a^^AJ: U <b lf7 J *©fc«)lc^/j:t\±iBH 10 
lefcOT. AP^«7)mS:->^^AlC«fcoTESiJ$tX^^^ 

£ ^ofe^sjtx^© a ic «t -p tieis rctass £ n 

[0 0 2 2] fg 3 CDP3SII4, ^lCft3£«ffilc£>l*-5Jg)fcl 

8S*Tg^7$tt§ttihro£<!4. BilEm^^A^f ■S/c 
(,L U T s) <7)iSffl€#P... wpsnicgga-r-siifflic 

*.Sl::«fc-6. 

[ 0 0 2 3] BlKDfS^-CiB^^tlfcfeHfita^/'l'XPp^ 

§§i*. iu-T^^«.^^«^«a«Ricit4-r-5^«^- 30,. 

±.IgB_-h>...' . i ■ . - ; . : 

• -f&xBtt ic^xSASftfcfi^y -f Xro u^i^ftJ 
IR£$P««aaJft. - : 

JKR^B-S, 6,6 8, 5.9 6§ (1 9 9 7^9^.1 6 
BlG§gfr£tl*:.R. M. V o g e I <D I'D i g i t a I 40 
A ma g i n g Device Optimized 
f o. r Col or P e r.formancej) IC 

tiS3 X 3^^$jiDTAPB^@(Z)X^^ h;l/f5S^t> 
fcSfttltf, AP B 1«gI«£|5)£J:?lc£< lC*3lNT->- 
SitU5feS«t)t&tT*55. fi^T. Voge 50 



1^2 0 0 3-2 84 0 8 2 
8 

i 14 > h;u*BSia»tfe»jE-7 h y y **©»fjs: 

^kb^icfciN-ase.ft-s* fetfjE-7 hj y$xmi 
•a- sffl «-r -& ^ to icitif $ nx o 

[0.0 2 4] 

Itt&JM 1 1 jfcgmi'FffS 4, 9 3 5, 81 6^ 
Um$LM 2 ] #B4$i*ffS 5, 4 75, 4 2 5^ • 
[fSfW&K 3 ] *B4*|f *<5 , 5 8 2, 9 6 1 § 
[WKXjK.4j *B.fttf£5 , 6 0 9, 9 7 8§ . 
TOfrXtt 5] #01*1**5, 6 6 8, 5 9 6^ 
[4*6*5:8*6] *Bttlf*6, 2 6 9, 2 1 7§ 
HStfcfcK 7 ] «B^ffFffi«ff 09/0 8 2, 9 5 6f 
im$%f$:M 1] The Theory of the 
Photographic Process, F o 
u r t h e E d i t i on, New York: 
M a c m i II an Rub I i s, h i n g Co.,. 

1 9 9 7 ,. p p. 5 6 1 —5.7 7 .>»■. 
[#M*I*:£i8K 2 ] Op t-i m i z at i o n of C 
a m e r a Spect ralSens i t i y i ti 
es, S. Quan, N . Oh t a, . and 
N. K a t o h ( I S&T/S I D E I- g h t h 
Color I. ma g i n g Confere, nc . 
e, 2 0 0 0 ) , p p.. ,2 7 3.-2 7 8 . 

•pti\^. 4*t. ^jRs$i5icj;-?T^x.e.nfe<ty '*>j» 
[002 5r]-,*^(j, la© i. UL±pmazm?kit% 

[0 0 2 6] 

[isii^^-r-srcto^is] m<*mwzmifo?z> 

v^-f ^^Wi'T.^Afl^^Jim-r^^tolCttJC^^ 
^r- K-T*. fe«^«BI4. 30(D#fe3t;®A^K^L 

Ttsy, i ja±©*^^ yn-^ttiic. 3-Pcfcy^ 

</«tl>7Hv7 1 ^^ r P-y$#*. (a) iWf^7P 




( 6 ) 



-7©». jsiz* (b) mtfro&mtimmoMuvizj: 

mm-? h u ^ 7 ic<t o in <* n-So 
[0027] cn?>cos^ffe(DM. iw, «ate«fct«ft 

mis, ^^-S^B^CDSffi^iSfccttXBlBA^-eBfl 
[0 0 2 8] 

[f6B^<DHJS(7)Jf$te] B?-fc>-»€fflOfcBHtiRBI*M 10 

/a-r&xiij; y Bi»wiciB»-r«sj!s*jaTT»i«Tr 

frlCfcJHWfcV 7 h •> ±7 IS, e«t6*)T-$> U\ *Wct 5» 

£.jEm®.zm z> tz. «> ic««t-# 3 ^-wff ®MfcftA 
^^tto-So — ttttlc; ^Ji*I^7^Alc;ftjl'©c 

[0 0 2 9] *5SlElCcb*ltfv S*ffiilv7^Ate, ^ 

• w®&mmmz£n+z>^ h iryv^ftmizZk'tx-mx^ 

tt3MMR££liT. ±^0 5 0©k©^0*v*ii« ! rS' 40' 
6 9, 5 9 6TI1 kViz^tK6M±i£Wttfil ±^ 

t-4 zf&^mtmt&mz* h >j y^w&izftbtx 
<Dmiz3$v%mmffim$hm*:Pf®is. ^m^mn<o'4kiz 



45F»} 2003-284082 
10 

IC ft I > TfeS^iEJStt <h j£g«D»£ t (DffilZ 3 h 

[0030] vtmmxu. 5-z><Dmm±x 

(om^mmiz^^z.titta^tA^-ofz. mm n^mm 
mrnxm^tut 5 ■oommsixiztt-fzwt-znfcm 

[0031] 03 ia, IfilXteKHliroffinAMcfcitsm 
^iSJS^Sl ff'OtSUTfe'U. ftoTs .^11 00: 
li, i#iii3Z.liW)®*^^<hUT^(tt»nTfcJ:iA. JSil 

US 1 OOli, %t£7 4)\,$m.m\ 1 2£*M,TfejIIiR 

t'-A^yy-^i 14 ^mmzft&wiSi&mis.-rzi' 

>X1 1 1 *^t?3t*£gP1 1 0£#tJ. t'-AXX'J-;/ 
^1 1 4ia, 04x.fd:; Aifofcf— A 1 1 y 
*77^ W 1 2 4, 1 2 6, 1 2 8£>tDTgl*)£:h. 
•5^.^^ hJUMlC^gt^n/tS^Wfelf-A 1 1 8. 1 

2 0,12 2ic#*-r*nfeJi'i r*'a*W; 3t^§P 

i o , oic«fcoTmwanit;(*-yh*77-fji^'"'i 3" 

0 V 1 3 2, 1 3 4~\z£r-3Xlii*l2tifiz) ^3®jSS<T!fc3t 
t'-AIS, 3 -DW>S"jV©S®'-fe 1 3 0 . 1 3 2 , 1 

3 4^#tJil^SP^Srt5n««, Bflfc-fei'tM*; fi^M 
iCli, lwfe^»?-^C'C D') XliCMOSgg<D<fP# 

*fei^iT$5, s-fe>-»-w. -fe>-y-icia*fr&fe ; i 

5t tf- A-iSDififlElcWjtB-rST^tl^feW'tftiir*. 
•feyy-1 3 0, 1 3 2, 1 3 4 ©7!f'nl5' r fe- 
ft-^li, T^-P^-^v'tJ'^U (A/D) ^^tllCifc^T- 
7*>»^JI'fli-i*^iSE» , aE-tl, IMia-yh 1 -3-8-^8 

i 4 oicie'H^+i^. ±mm%mawm%mmmxi*w 

^aSn-y h 1 3 8S^ie«aL- y > 1 4 0© <fc 
[0 0 3 2] ift^lCfcOT, 3tiEg1 4 2^e>©3tli, & 

«i 4 4 frt>&=Fmm%im r\ o o-^R*sti*. sws 
tifcftii*. u>xi 1 ia&%&7<()i&-i 1 2®i«i 

(DK5iJ^^UXe^$n, ?t^7-<;U^1 1 2li, SiR 
WIC, 9$ L< 11^7^ JP^ 1 1 2 a&tfXA— 77 
-r;u^i 12 bi&^t;. 3Si^$txfc?tl*, 3t^7'J^^ 
1 1 4^1MBfib, ftx7'J 1 1 4«, ArtftcDifclr] 
>7^> , >»*iii#-k>'-f-i 3 2$iiigu, ^rj>^>^ 
H^1 3 0$iiilU, »a>^> > >'*t®^l 3 4*ilii 

7 4 )\/S> 1 2 4 , 1 2 6 St/ 1 2 8 IS, . t'- A7 
7'J-y^ 1 1 4 <tli(iS-fe>iM 3 0, 1 3 2M1 3 4 
©r B H:fil^ft. *^©3tt*-A<D^^^ HUflftt** 
^^V^X-r-S. ^IC, t*-A77'J ytS' 1 1 4i3t^ 
7^^ 1 2 4. 1 2 6 RZJf 1 2 8 <h©fi^ft*Hi, * 




( 7 ) 



*rc>iiHt-te>-y-;&tfu>x i 1 i&tfft=£K?'Ji 1 2<d 

$P^7t^->7>-^A 1 i ocoftscogi^;*^ h;W>9£ic 

SAIIItf. fSlc raj (0ijxlS. feiSJS) ft;E#|5]4 icfc 
^TSStlfc R G B y^TAfr-gflJg 1 5 0, 1 5 2fi 

tfl 5 4 \Z£.-oXHx.<bnti7 ■< )\,t>\ttmmT'&&& 

OlZtmZftT^Z. MAIS*. *->^7"A^tt$S1 5 
4 IS, HKftlC. t'-AT.^'U^^I 1 4C0*7.^h 

Ict-S^?.*;^ 1 2 4©*^ hJWtt£imT-$> 10 
IK ffeWttlg^^-^T-fe-So 7fc#-fe>+M 3 0. 132 
&tf1 3 4lcHt«>t>ft*:&, 7^P£'lH^m^#JfJ/?E£ 
ft, A/D^&ffl 3 6 ICcfc^T^*;UiIMf<«^'xS 
8l;*ft-5. iii^iaJiJ.--> h i 3 8TIS, feffilEy'h'J 
•y f *IS^'v:£ JUM<S*«^lCiiffl$ft, L.T1E1SXL- 
•y h 1 4 O^IClSffiSft^,, 

[0033] 1331*, *mw\z&z*—mm%fift(Dttm. 

(DM>V\Z%\?Z>&o\Z. -S3lli#-C03t-b>-y-|C« 20 
-5 < Jfctt i> % mm lc US £ ft -5 T- £> 3 ? . Pi<t! 

i*. m&^>y-<Dm5L\tmmz®.w.i£ntt+?<< 
* )i>*\z£iTmt&£ftz>. ^tf-r £7-f;i^is, 

-5. ftSPCO;*,'^ hJW&^IS, ^E-y-'-Y ^7^M©7^ 
4§ia*5ck t^® ^5t<D^SS f IC -5 fc3 p ffe©3t^M 

[0 0 3 4] El 4 (C^-r->X-^AJE5gffi^l*. CCDfgP;? 

icSifiLTO-S. T h e T h e o r y o f the. 

P h o t o g r a p h ic. Process, Fo 
urthe Edition, New York: 
Macmi I Ian Publ i s h I n g .Co. , 

1 9 9 7 (4$lc. F . Clap p.e r CO p p. 561 
-5 7 7C01 9». -t^->3>l I 0 #SP.) TiS, 
IS, feiS^tttgCQ-fe -y HCflfcfctJES-f-S (¥«7^;UA 
(DtzttXD) ±yf^T-( h)l>®ftm&m<D¥%M.<D 
S^tt^lilDTl^ Clapp.e r ISHIC < MigCDZ. 

(q) it o. oii. otomT-m^T-fov 
(i. o#5££ii^T£>u. stgitfiico. o^is«>Ta 

li#*BMT-&-5) . lim (5 6 7 -5 6 8S) (CfcUT 

^Mics:toe>ft, ??;£is, m^Qm^m^r±^ 

e>ft-5. ^S#li. qMHIfc§fc«)roCI appe 
r (D&Wu SlCIS-?-CDl*|ffllS. The Theory 
of the Photographic Proee 
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